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Objectives: To investigate the effect of open lymph sparing high ligation varicocelectomy in non-
obstructive azoospermic men with palpable varicocele and determine predictive parameters of outcome.
Methods: After a standard diagnostic evaluation, a total number of 83 men with nonobstructive azoo-
spermia (54 men with complete azoospermia and 29 with virtual azoospermia) and palpable varicocele
underwent open lymph sparing high ligation varicocelectomy. Testicular core biopsy was also performed
perioperatively in all patients. Varicocelectomy was performed bilaterally in 60 patients and unilaterally
in 23. The outcome success was assessed in terms of improvement in semen parameters and sponta-
neous pregnancy. Four patients with recurrent varicocele were excluded from ﬁnal data analysis.
Results: After a mean follow up of 7.4 months, motile sperm in the ejaculate could be identiﬁed in 27
(34.2%) nonobstructive azoospermic patients with a mean postoperative sperm count of 3.56 4.8 106/
mL (range 0.3–18.9) and a mean sperm motility of 42.24 17.64% (range 24–76). No predictive param-
eters of postoperative improvement other than testicular histopathology could be concluded. Of these 27
patients, 2 had Sertoli-only-cell pattern, 6 had maturation arrest at spermatid stage pattern, 13 had
hypospermatogenesis and 8 had normal spermatogenesis. Spontaneous pregnancy was achieved in 6
(7.7%) patients. Of these 6 patients, 2 had maturation arrest at spermatid stage pattern, 2 had hypo-
spermatogenesis and 2 had normal spermatogenesis. No predictive parameters of spontaneous preg-
nancy achievement could be concluded.
Conclusion: High ligation varicocelectomy may offer nonobstructive azoospermic men an opportunity to
have motile sperm via ejaculate and even the chance of natural conception, instead of the more both-
ersome assisted reproductive techniques.
 2009 Published by Elsevier Ltd on behalf of Surgical Associates Ltd.1. Introduction
A varicocele is observed in 10–20% of the general male pop-
ulation, in 35–40% of menwith primary infertility, and in up to 80%
of men with secondary infertility.1–3 Although the pathogenesis of
varicocele remains enigmatic, gross testicular alteration associated
with varicocele are well documented.4 The effect of varicocele is
diverse but often can result in generalized impairment of sperm
production characterized by abnormal semen quality, ranging from
oligospermia to complete azoospermia.5,6 The observation of
azoospermia or severe oligospermia with varicocele is common
and is reported to range from 4.3% to 13.3%.7ospital, Surgery Department,
; fax: þ20 002 050 2267016.
).
Elsevier Ltd on behalf of Surgical AThere is a clinical evidence to suggest that spermatogenesis in
damaged or falling testes may vary within a single testis, resulting
in focal or ‘‘patches’’ of sperm production within an organ largely
devoid of germinative cells. It is assumed that a testis of a man
with nonobstructive azoospermia might show a homogeneously
or a non-homogeneously distributed spermatogenesis. In the
former case, a large piece of testicular tissue will represent the
whole testicular parenchyma, whereas in the latter case a large
piece of testicular tissue might be negative for focal advanced
spermatogenesis.8
For men with azoospermia or severe oligoasthenospermia,
modest improvement in semen quality after varicocele repair may
have a signiﬁcant impact on couple’s fertility options.9 A primary
beneﬁt of varicocele repair in azoospermicmenwith spermatogenic
failure is the possibility of producing motile sperm in the ejacu-
late.10 Freshly ejaculated sperms have superior intracytoplasmicssociates Ltd.
Fig. 1. Histology showing SCO pattern with focal areas of spermatogenesis. Original
magniﬁcation 10.
Fig. 2. Histology showing maturation arrest pattern. Original magniﬁcation 20.
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testicular sperm extraction for spermatogenic failure and thus, an
invasive and potentially damaging procedure is avoided.11
A few reports have independently found that microsurgical
technique of varicocele repair in menwith azoospermia resulted in
induction or enhancement of spermatogenesis in 40–60% of
patients, thus demonstrating the beneﬁt of performing varicocele
repair in men with azoospermia.9,12–15
The aim of our studywas to evaluate the outcome of open lymph
sparing high ligation varicocelectomy in nonobstructive azoosper-
mic men with palpable varicocele and to determine predictive
parameters of postoperative improvement.
2. Patients and methods
Between June, 2004 and June, 2007, eighty-four men with
nonobstructive azoospermia (54 men with complete azoospermia
and 29 with virtual azoospermia) and palpable varicocele pre-
senting with primary infertility underwent varicocele repair at
Endocrine Surgery Unit, Mansoura University Hospital. A detailed
informed consent was obtained from all patients after approval
from local ethics committee.
A minimum duration of infertility, deﬁned as failure to establish
a pregnancy within 12 months with unprotected intercourse, was
required for study group entry. A basic infertility evaluation
including a detailed history taking and a complete physical exam-
ination was undertaken.16 Testis volume was assessed by a single
examiner with the aid of an orchidometer. Testicular atrophy was
deﬁned as any testis with a volume less than 15 cc or a testis 25% or
more smaller (volume/volume) than its contralateral mate.9 A
minimum of 3 preoperative semen analyses were obtained in all
patients by masturbation after 2–5 days of abstinence. A minimum
interval of 2 weeks separated all analyses. Semen specimens were
collected and evaluated according toWHO criteria.17 Onlymenwith
complete (pellet ve) or virtual azoospermia (pellet þve) were
enrolled. Complete azoospermia was conﬁrmed by the absence of
sperms in the centrifuged semen pellet (pelletve) whereas virtual
azoospermia was considered in case with any sperm on this pellet
(pellet þve). All men were fructose positive.
Varicoceles identiﬁed at scrotal examination, performed with
the patient in the standing position and during Valsalva’s
manoeuvre, were classiﬁed as grade I (palpable only during Val-
salva’s manoeuvre), grade II (palpable without Valsalva’s
manoeuvre), or grade III (visible without need for palpation).5
Scrotal ultrasound with real time colour Doppler imaging was used
both to conﬁrm the presence of varicocele and to demonstrate
subclinical varicocele on the contralateral mate. When bilateral
varicocele was palpable or detected by scrotal ultrasound, the
larger size was reported.
Assay of serum FSH (normal: 0.7–11 mIU/mL), Immunobead test
for antisperm antibodies and monoclonal assay for seminal white
blood cells were also made. Patients with pyospermia were treated
before varicocele repair. All men underwent genetic testing. None
of the patients in this study had chromosomal abnormalities or Y
chromosome microdeletions.
All men underwent varicocele repair, using modiﬁed open
lymph sparing high ligation technique in which the internal sper-
matic artery and veins are ligated separately preserving only the
lymphatics.
Each patient underwent diagnostic testicular core biopsy at the
same time as the varicocele repair. Biopsies were performed on
the healthier appearing testis based on size and consistency. All
biopsies were analysed by an experienced pathologist and were
classiﬁed as Sertoli-cell-only (SCO) pattern (Fig. 1), maturation
arrest at spermatocyte stage, maturation arrest at spermatid stage(Fig. 2), hypospermatogenesis (Fig. 3) and normal spermatogenesis
(Fig. 4).18
Postoperative semen analyses were obtained starting at 3
months after surgery. The laboratory technician was blinded to the
diagnosis. The most improved postoperative semen analysis was
used for data analysis. Enrolment criteria for men who have yet to
contribute to a pregnancy included a minimum of 3 months of
follow up and one semen analysis. Four patients with recurrent
varicocele were excluded from ﬁnal data analysis. Hydrocele
formation occurred in 3 (3.8%) patients in whom aspiration was
performed in one patient and surgical repair in the other 2 patients.
The incidence of semen parameters improvement and preg-
nancy achievement was correlated with different clinical, labora-
tory and pathological parameters. The Pearson Chi-square test was
used with p< 0.05 considered signiﬁcant.
3. Results
The mean age of the evaluated patients was 31.78 3.97 years
(range 25–40) and mean FSH values were 16.56 8.32 mIU/mL
(range 3.4–34). Testicular atrophy was bilateral in 54 (68.3%)
patients, unilateral in 8 (10.2%) whereas 17 (21.5%) patients had
normal testicular volume. The varicoceles were grade 2 in 42 (53.2%)
Fig. 3. Histology showing hypospermatogenesis pattern. Original magniﬁcation 20.
T. Youssef et al. / International Journal of Surgery 7 (2009) 356–360358patients and grade 3 in 37 (46.8%). Fifty-eight (73.4%) patients
underwent bilateral varicocelectomy and 21 (26.6%) underwent
unilateral repair. Testicular biopsy revealed SCO pattern in 22 (27.8%)
patients, maturation arrest at spermatocyte stage in 10 (12.7%),
maturation arrest at spermatid stage in 16 (20.3%), hypospermato-
genesis in 23 (29.1%) and normal spermatogenesis in 8 (10.1%).
Of the 79 patients, 27 (34.1%) achieved motile sperms in
a postoperative semen analyses. The mean follow up was 7.4
months (range 4–17 months). Mean age of the improved patients
was 32.2 4 year, while patients with persistent azoospermia had
amean age of 31.6 4 years (P¼ 0.52). Therewas a comparable FSH
value for patients with improved and nonimproved semen
parameters with mean values of 15.6 6.7 and 17 8.7 mIU/mL,
respectively (P¼ 0.45). Table 1 shows no signiﬁcant relation
between types of azoospermia (whether complete or virtual),
varicocele grade or laterality nor testicular volume with improve-
ment in semen parameters. On the other hand, there was a signif-
icant association between testicular histopathology showing
normal spermatogenesis with improvement in semen parameters.
Among the improved patients, overall mean sperm concentra-
tion was 3.56 4.8 106/mL (range 0.3–18.9) while mean sperm
motility was 42.2417.64% (range 24–76). Table 2 shows meanFig. 4. Histology showing normal spermatogenesis pattern. Original magniﬁcation
40.sperm concentration and motility in improved patients according
to the patterns of testicular histopathology. No patients with
maturation arrest at spermatocyte stage could achieve sperms in
postoperative semen analyses. However, the 2 improved patients in
whom testicular biopsy revealed SCO pattern relapsed into azoo-
spermia in the following postoperative semen analysis.
Spontaneous pregnancy was achieved in 6 (7.6%) patients. Their
mean age was 30 3.3 years while patients who could not achieve
pregnancy had a mean age of 31.9 4 years (P¼ 0.26). There was
a comparable FSH values for patients who could achieve and those
who could not achieve pregnancy with mean values of 11.72.8
and 16.9 8.5 mIU/mL, respectively (P¼ 0.14). Of these patients,
testicular histopathology revealed maturation arrest at spermatid
stage in 2 patients, hypospermatogenesis in 2 and normal sper-
matogenesis in 2. No patients with testicular histopathology of SCO
pattern or maturation arrest at spermatocyte stage could achieve
pregnancy. However, our data failed to identify signiﬁcant associ-
ation between types of azoospermia, varicocele grade or laterality,
testicular volume or even testicular histopathology with sponta-
neous pregnancy (Table 1).
4. Discussion
Although the effect of varicocelectomy has been well studied in
oligozoospermic men,1,19 the beneﬁt of this surgical procedure in
those with nonobstructive azoospermia has been limited and
controversial. With the introduction of microscopic inguinal artery
and lymphatic sparing technique, studies on complete azoospermic
men have shown consistent improvement in semen parameters in
up to 50% of cases and even in spontaneous pregnancy.9,12–15 In our
study, we used the modiﬁed open high lymph sparing approach for
ligation of internal spermatic veins on 79 azoospermic patients, of
which 51 had complete azoospermia and 28 virtual azoospermia.
Fourteen of the completely azoospermic (27.2%) and 13 of the
virtually azoospermic men (46.4%) showed motile sperms in their
ejaculate.
Testicular histology was persistently reported to be the most
important predictive factor of outcome.9,13,14 Patients with germ
cell aplasia andmaturation arrest at the spermatocyte stage did not
improve semen quality while azoospermic men with improved
semen quality postoperatively are among those with maturation
arrest at the spermatid stage and hypospermatogenesis.9,13 Our
study supports this thesis as induction of spermatogenesis was
achieved in 56% and 37% of patients with testicular histopathology
ﬁndings of hypospermatogenesis and maturation arrest at sper-
matid stage patterns, respectively. None of the azoospermic
patients with maturation arrest at the spermatocyte stage had
improved postoperative semen quality. It is important to report
that only 2 patients (9.1%) among the 22 patients with SCO pattern
had motile sperms in the postoperative semen analyses which
occurred at 6 months in one patient and at 12 months in the other
one postoperatively. Both patients relapsed into azoospermia in the
following semen analyses. This observation suggests that varicocele
repair might have exerted a temporal induction of spermatogenesis
which could not be sustained for a long time. So, semen cryo-
preservation should be considered once the patient has sperms in
the semen in this subgroup of patients. Our testicular biopsy
ﬁndings suggest that a certain level of spermatogenesis; requiring
the presence of at least spermatids, is necessary for a desirable
outcome after varicocele repair. Even in SCO pattern, focal areas of
spermatogenesis may still present.11 It is important to report that 8
(28.6%) patients of the pellet þve group had normal spermato-
genesis that was not evident in any patient with complete azoo-
spermia, a ﬁnding which was also reported by Kadioglu et al.14 Six
(75%) of these patients could achieve motile sperm in their
Table 1
Characteristics and their relation with postoperative outcome of azoospermic patients.
Characteristics of patients n Patients with motile
sperm in ejaculate
P value Pregnancy P value
Types of azoospermia Complete (pellet ve) 51 14 (27.5) 0.09 2 (3.9) 0.09
Virtual (pellet þve) 28 13 (46.4) 4 (14.3)
Varicocele grade Grade 2 42 16 (38.1) 0.43 4 (9.5) 0.49
Grade 3 37 11 (29.7) 2 (5.4)
Varicocele laterality Bilateral 58 18 (31) 0.33 5 (8.6) 0.57
Unilateral 21 9 (42.9) 1 (4.8)
Testicular volume Bilateral atrophy 54 18 (33.3) 0.97 3 (5.6) 0.6
Unilateral atrophy 8 3 (37.5) 1 (12.5)
Normal volume 17 6 (35.3) 2 (11.8)
Testicular histopathology Sertoli-only-cell pattern (SCO) 22 2 (9.1) <0.001 0 (0) 0.15
Maturation arrest at spermatocyte stage 10 0 (0) 0 (0)
Maturation arrest at spermatid stage 16 6 (37) 2 (12.5)
hypospermatogenesis 23 13 (56) 2 (8.7)
Normal spermatogenesis 8 6 (75) 2 (25)
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andmean spermmotility of 42.2417.64% but only 2 (25%) of them
could achieve spontaneous pregnancy.
In the present study, postoperative semen improvement was
unrelated to preoperative serum FSH levels. Similarly the presence
of unilateral or bilateral testicular atrophy did not affect treatment
outcome. Theses ﬁndings are comparable to that reported in
a previous study.9
In a study by Kadioglu et al.,14 they reported that all patients
with sperm in the ejaculate following varicocele repair had bilateral
and high grade varicocele (grade 2 or 3). The present study suggests
that in men with azoospermia who have palpable varicocele,
treatment response is unrelated to varicocele grade or laterality.
In terms of pregnancy outcome, six (7.6%) out of the 79 azoo-
spermic patients included in our study could achieve spontaneous
pregnancy. Preoperative serum FSH levels, the presence of testic-
ular atrophy, varicocele grade and laterality, types of azoospermia
and testicular histopathology did not predict pregnancy outcome.
Matthews et al.9 reported that 2 of 22 patients with complete
azoospermia could achieve spontaneous pregnancy. This in
contrast to Kim et al.13 who reported that none of the 28 patients
with complete azoospermia was able to initiate pregnancy with
natural intercourse, despite a mean follow up of 24 months.
The importance of sperm pellet analysis was addressed in
a previous study by Kadioglu et al.14 who reported that pellet þve
azoospermic patients have signiﬁcantly different characteristics
when compared to pellet ve azoospermic cases. Our study failed
to support such a conclusion. Although a higher number of pellet
þve azoospermic patients had improvement in postoperative
semen parameters (46.4% of pellet þve versus 27.5% of pellet ve
azoospermic patients) and spontaneous pregnancy achievement
(14.3% of pellet þve versus 3.9% of pellet ve azoospermic
patients), this failed to reach a statistically signiﬁcant value.
Despite a reported incidence of postvaricocelectomy hydrocele
formation between 7% and 10% of patients undergoing retroperito-
neal varicocelectomy in previous studies,20–22 hydrocele formationTable 2
Postoperative semen analyses and histopathological patterns of testis.
Variable SCO (n¼ 22) Early MA (n¼ 1
Presence of sperms (n) 2 (9.1) 0 (0)
Mean sperm concentration (106/mL) 0.65 0.35 –
Mean sperm motility (%) 32.5 4.24 –
SCO¼ Sertoli-only-cell pattern; Early MA¼Maturation arrest at spermatocyte stage; La
NORMAL¼Normal spermatogenesis.
Data in parentheses are percentages.in the present study occurred in 3 (3.8%) patients. Hydrocele
formationwas unilateral in all patients; aspirationwas performed in
one patient with small hydrocele while the other two patients
underwent surgical hydrocelectomy. Unilateral hydrocele following
varicocele ligation does not preclude improvement in semenquality
and fertility.23
Observations drawn from the present study are tempered by the
absence of a control (nontreatment) arm. The spontaneous preg-
nancy rate among the partners of menwith an untreated left-sided
varicocele and sperm counts between 5106/mL and 20106/mL
is reported to be 10% at 12 months.24 For the present study,
a minimum duration of infertility of 12 months was required for
study entry. Although contribution to an unassisted pregnancy by
a man with azoospermia or zero motile sperm cannot be excluded,
this is an exceedingly remote possibility.
Azoospermia presents a signiﬁcant barrier to the male factor
contribution to an unassisted pregnancy. Treatment options for
menwith nonobstructive azoospermiawho desires to contribute to
a pregnancy with their own biologic materials include testicular
sperm extraction with intracytoplasmic sperm injection. The
present study has suggested that men who have nonobstructive
azoospermia in association with varicocele may expand their
reproductive options after varicocele repair. Motile sperms in
postoperative ejaculate were shown in 34.2% of our patients with
achievement of spontaneous pregnancy in 7.5%. However despite
improvement in postoperative semen parameters in our patients,
assisted reproductive techniques may still be required to enable the
majority of couples to initiate pregnancy.11 The clinical importance
of varicocele repair is that a substantial number of completely
azoospermic men, previously destined to undergo invasive testic-
ular sperm retrieval procedures involving repeated open or needle
aspiration biopsies in combinationwith ICSI, now have an option to
provide sperms by ejaculation. Freshly ejaculated live sperms are
associated with ICSI success rate superior to those achieved with
sperm retrieved via TESE and additionally, an invasive and poten-
tially damaging procedure is avoided.110) Late MA (n¼ 16) HYPO (n¼ 23) NORMAL (n¼ 8)
6 (37) 13 (56) 6 (75)
4.6 4.5 2.77 4.14 5.21 7.01
49.33 19.89 40.88 16 41.33 22.37
te MA¼Maturation arrest at spermatid stage; HYPO¼ hypospermatogenesis; and
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The present study suggests that varicocele repair can be
considered for men with nonobstructive azoospermia who have
a clinically palpable varicocele. Men most likely to beneﬁt are those
with testicular histopathology ﬁndings of hypospermatogenesis
and maturation arrest at spermatid stage. Whether azoospermic
men with maturation arrest at spermatocyte stage or the SCO
pattern should undergo varicocele repair still requires further study
of a lager series, especially since the ﬁndings of testis histopa-
thology may be heterogeneous. Open lymph sparing high ligation
varicocelectomy can be considered an optional treatment modality
in selected nonobstructive azoospermic patients with varicocele.
However, the couple should be counseled that assisted reproduc-
tive techniques will mostly likely be required to initiate a preg-
nancy. Additional study with more patients and longer follow up to
determine the beneﬁt of varicocelectomy for men with non-
obstructive azoospermia is needed.
Conﬂict of interest
None declared.
Funding
No fund for this research, all was done by authors.
Ethical approval
Ethical approval from MEC number MFM 201144637.
References
1. Witt MA, Lipshultz LI. Varicocele: a progressive or static lesion. Urology
1993;42:541–3.
2. Schlesinger MH, Wilets IF, Nagler HM. Treatment outcome after varicocelec-
tomy. Urol clin North Am 1994;21:516–29.
3. Kamal KM, Javeri K, Zini A. Microsurgical varicocelectomy in the era of assisted
reproductive technology: inﬂuence of initial semen quality on pregnancy rate.
Fertil Steril 2001;75:1013–6.
4. Pasqualotto FF, Lucan AM, Hallak J, et al. Induction of spermatogenesis in
azoospermic men after varicocele repair. Hum Reprod 2003;18:108–12.
5. Gorelick JI, Goldstein M. Loss of fertility in men with varicocele. Fertil Steril
1993;59:613–6.6. World Ofﬁce Organization. The inﬂuence of varicocele on parameters of fertility
in a large group of men presenting to infertility clinics. Fertil Steril
1992;56:1289–93.
7. Czaplicki M, Bablok L, Janczewski Z. Varicocelectomy in patients with azoo-
spermia. Arch Androl 1979;3:51–5.
8. Turek PJ, Cha I, Ljung BM. Systemic ﬁne-needle aspiration of the testis: corre-
lation to biopsy and results of organ ‘‘mapping’’ for mature sperm in azoo-
spermic men. Urology 1997;49:743–8.
9. Matthews GJ, Matthews ED, Goldstein M. Induction of spermatogenesis
and achievement of pregnancy after microsurgical varicocelectomy in
men with azoospermia and severe oligoasthenospermia. Fertil Steril 1998;
70:71–5.
10. Palermo G, Joris H, Deveroey P, Van Steirteghem AC. Pregnancies after intra-
cytoplasmic injection of single spermatozoon into an oocyte. Lancet
1992;340:17.
11. Aboulghar MA, Mansour RT, Serour GI, Fahmy I, Kamal A, Tawab NA, et al.
Fertilization and pregnancy rates after intracytoplasmic sperm injection
using ejaculate semen and surgically retrieved sperm. Fertil Steril 1997;
681:108.
12. Esteves SC, Glina S. Recovery of spermatogenesis after microsurgical varicocele
repair in azoospermic men is related to testicular pathology. J Urol
1999;161(Suppl.):1199. 311.
13. Kim ED, Leibman BB, Grinbat DM, Lipshultz LI. Varicocele repair improves
semen parameters in azoospermic men with spermatogenic failure. J Urol
1999;162:737–40.
14. Kadioglu A, Tefkeli A, Cayan S, Kendirali E, Erdemie F, Tellaloglu S. Micro-
vascular inguinal varicocele repair in azoospermic men. Urology 2001;57:
328–33.
15. Lee JS, Park HJ, Seo JT. What is the indication of varicocelectomy in men with
nonobstructive azoospermia? Urology 2007;69(2):352–5.
16. Goldstein M. New tests in the evaluation of male infertility. In: Ball TP, editor.
AUA update series. Houston (TX): AUA Ofﬁce of Education; 1984. p. 3.
17. World Health Organization. Laboratory manual for the examination of human
semen and semen-cervical mucus interaction. 3rd ed. New York: Cambridge
University Press; 1992. p. 3–26.
18. Sigman M. Testis biopsy. Atlas Urol Clin North Am 1999;7:21–31.
19. Kibar Y, Seckin B, Erdan D. The effect of subinguinal varicocelectomy on Kruger
morphology and semen parameters. J Urol 2002;168:1071–4.
20. Szabo R, Kessler R. Hydrocele following internal spermatic vein ligation:
a retrospective study and review of the literature. J Urol 1984;132:924.
21. Mellinger BC. Varicocelectomy. Tech Urol 1995;1:188–96.
22. Ghanem A, Anis T, El-Nashar A, Shamloul R. Subinguinal microvaricocelectomy
versus retroperitoneal varicocelectomy: a comparative study of complication
and surgical outcome. Urology 2004;64(5):1005–9.
23. Amelar RD. Early and late complications of inguinal varicocelectomy. J Urol
2003;170:366–9.
24. Magdar I, Weissenberg R, Lunenfeld B, et al. Controlled trial of high sper-
matic vein ligation for varicocele in infertile men. Fertil Steril 1995;
63:120–4.
